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EXECUTIVE SUMMARY 
Hazard mitigation attempts to permanently reduce or alleviate the loss of life, injury, and 
property damage resulting from natural and human-made hazards through long-term, 
attainable strategies. These long-term strategies include planning, policy changes, programs, 
projects, and other appropriate activities.  
 
The Federal Disaster Mitigation Act, passed in 2000, requires that after November 1, 2004, all 
municipalities that wish to be eligible to receive funding for hazard mitigation grants must 
adopt a local multi-hazard mitigation plan.  
 
In 2019, the Town of Bedford, Massachusetts was awarded a Municipal Vulnerability 
Preparedness (MVP) Planning Grant from the Executive Office of Environmental Affairs (EEA) to 
update the 2010 Town of Bedford Hazard Mitigation Plan (HMP), further assess vulnerabilities, 
and develop a plan to prepare for current and future climate change impacts in Bedford. In 
order to address multijurisdictional and regional issues, Town staff and representatives from 
surrounding municipalities, and stakeholders with local and regional interests and influence 
were invited to participate in a Community Resilience Building (CRB) Workshop held on 
December 6, 2019 to comment on shared hazards and opportunities for mitigation.  
 
The Town evaluated natural hazard mitigation planning through the lens of climate change 
during the workshop, generating this Municipal Vulnerability Preparedness Summary of 
Findings and 2021 Draft Hazard Mitigation Plan. The following document has been designed to 
meet the requirements of the Federal Disaster Mitigation Act. Upon completion of the CRB 
process, the Town will be designated by EEA as an MVP Certified Community. This designation 
makes the Town eligible for grant funds to implement resiliency planning and the improvement 
projects outlined herein. 
 
The following document provides a general overview of several natural hazards that can 
potentially impact the Town of Bedford. Existing mitigation measures are discussed for each 
hazard, and existing mitigation measures for all natural hazards are compiled. Additional 
sections outline the mitigation process that has taken place since the 2010 Bedford Hazard 
Mitigation Plan as well as the priority actions and associated action plan identified during the 
CRB Workshops outlined in Section 2.3. The following actions were identified as the five current 
highest priorities to improve the Town’s resilience to climate change: 

 
1. Assess and construct redundant underground electrical system/microgrid at Town 

Campus to be under the control of the Town. 
2. Develop a Town Emergency Communications Plan and identify most effective means to 

reach vulnerable populations including residents with economic, language, and physical 
barriers.  
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3. Working with the local utility companies, continue to identify vulnerable street trees 
and perform proactive maintenance along overhead power lines. 

4. Review and update the Comprehensive Emergency Management Plan. 
5. Coordinate with downstream communities and other planning commissions to manage 

rivers and streams. Develop and implement proactive Beaver Management Plan. 
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1.0 INTRODUCTION 
 
1.1 What is Hazard Mitigation  Planning ? 

Hazard mitigation planning is the process of figuring out how to reduce or eliminate the 
loss of life and property damage resulting from natural hazards such as extreme heat, 
floods, major snow and rain events, earthquakes, and hurricanes.    
 
Long-term strategies for hazard mitigation include planning, policy changes, programs, 
capital improvement projects, and other pertinent activities. Each of these strategies 
offers a significant return on investment when adopted prior to the occurrence of a 
natural disaster. The National Institute of Building Sciences estimates that every dollar 
spent on mitigation can result in a savings of $4 to $11 in avoided losses, depending on 
the strategy and sector. These estimates do not quantify the avoidance of social 
impacts, particularly on marginalized communities. Additional benefits of local hazard 
mitigation planning include an increased awareness of vulnerabilities, improved safety 
and welfare of citizens, and community commitment to mitigation. 
 

1.2 Project Background  
Funding for hazard mitigation is available through a variety of sources, including the 
Federal Emergency Management Agency (FEMA). FEMA currently has four mitigation 
grant programs: The Hazard Mitigation Grant Program (HMGP), the Pre-Disaster 
Mitigation (PDM) Grant, the Flood Mitigation Assistance (FMA) Grant, and the Building 
Resilient Infrastructure & Communities (BRIC) Program. As of November 1, 2004, 
municipalities that wish to continue to be eligible to receive these hazard mitigation 
grants must adopt a local multi-hazard mitigation plan per the Federal Disaster 
Mitigation Act, passed in 2000. This planning requirement does not affect disaster 
assistance funding, which FEMA directs towards relief and recovery where a disaster has 
already occurred. The Town of Bedford undertook this local hazard mitigation planning 
initially with the creation of the Town of Bedford Hazard Mitigation Plan (HMP), in June 
of 2010, with assistance from the Metropolitan Area Planning Council.  
 
Massachusetts is pursuing an integrated approach to climate change and natural 
hazards, including strategies to reduce greenhouse gas emissions and encourage 
communities to proactively address climate hazards unique to their community. 
Governor Charlie Baker issued Executive Order No. 569: Establishing an Integrated 
Climate Change Strategy for the Commonwealth in September 2016. This order 
established timelines for the state to review and update its emission standards and 
created the Municipal Vulnerability Preparedness (MVP) program, under which this 
HMP Update is being conducted. This document acts as the final MVP Community 
Resilience Building Workshop Summary of Findings Report and has been designed to 
meet the requirements of the Federal Disaster Mitigation Act.  



Municipal Vulnerability Preparedness Summary of Findings 

2021 Draft Hazard Mitigation Plan Update 

Bedford, Massachusetts 
 
 

  4 

2.0 PLANNING PROCESS AND PUBLIC PARTICIPATION  
 
The Town of Bedford received a Municipal Vulnerability Preparedness (MVP) Planning Grant 
from the Executive Office of Environmental Affairs to evaluate climate hazards facing the Town, 
discuss municipal strengths and vulnerabilities, and identify opportunities to improve the 
Town’s overall resiliency. The grant specifies using the Community Resilience Building (CRB) 
framework, a public-input process developed by The Nature Conservancy, to leverage the local 
knowledge and experience of community members to develop a Town-specific list of priorities 
to respond to climate-related hazards. This process was further expanded into an update of the 
2010 Town of Bedford Hazard Mitigation Plan.  
 
2.1 MVP Core Team and Kick -Off Meeting  

Upon award of the MVP Planning Grant, the Town contracted with Beals and Thomas, 
Inc. as an MVP certified provider to complete the CRB process. The following individuals 
from the Town of Bedford and Beals and Thomas, Inc. comprised the primary MVP Core 
Team:  
 

• Jeanette Rebecchi, AICP, DPW Transportation Program Manager 
• Adrienne St. John, Public Works Engineer 
• David Grunes, Fire Chief 
• Eric J. Las, PE, Beals and Thomas, Inc., Facilitator 
• Mary Kate Schneeweis, Beals and Thomas, Inc., Facilitator 

 
In preparation of the CRB process and HMP update, the MVP Core Team held a kick-off 
meeting in Bedford on July 25, 2019. Sign-in sheet and minutes from this meeting are 
enclosed in Appendix B. 
 
The MVP Core Team corresponded by telephone and email over the course of the CRB 
and HMP update process, to discuss the format, procedures, and requirements of the 
project. These goals are specifically detailed in Section 6.0. 
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2.2 General Planning Timeline  
The following planning process took place according to the general timeline below. 
Specific workshops and public listening sessions information can be found in the 
following Sections.  
 

 
Bedford MVP Designation Schedule 

 
2.3 Community Resilience Building W orkshop  

The central objectives of the CRB Workshop were to define local natural and climate-
related hazards of concern, identify existing strengths and vulnerabilities, develop 
prioritized actions for the community and identify immediate opportunities to 
collaboratively advance actions to increase resiliency.  
 

 
Attendees at the CRB Workshop, December 11, 2019 

  

Awarded MVP Planning Grant: June 6, 2019

Core Team Establishment of Approach: July 25, 2019

CRB Workshop: December 11, 2019

Public Listening Session #1: March 4, 2020

Public Listening Session #2: May 2021

HMP/Summary of Findings available for public review: May 2021

Final Report: June 2021
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The Town chose to conduct the CRB process over the course of one eight-hour 
workshop held on December 11, 2019. The Town invited 60 individuals to participate as 
stakeholders in the CRB process. These stakeholders included a variety of community 
members with interest in resiliency efforts, including representatives of municipal and 
state government, non-profits, and other interest groups.  
 
Refer to Table 1 for a list of invited stakeholders, with asterisks denoting those who 
attended the workshop. Appendix B includes the presentations and handouts provided 
to workshop participants. 
 

Table 1: Final MVP Stakeholder List 
Contact Organization Attendance 
Taissir Alani Bedford Facilities Department  *  
Elizabeth Bagdonas Bedford Conservation Department  *  
Jacinda Barbehenn Bedford Planning Board *  
Michael Barbehenn Bedford Conservation Land Stewards/Trails Committee 

 

Dot Bergin The Bedford Citizen *  
Robert Bongiorno Bedford Police Department  *  
Joan Bowen League of Women Voters of Bedford  *  
Robert Cole Billerica Fire Department *  
Christa Collins Sudbury Valley Trustees *  
Patrick Cook Middlesex Community College 

 

Stephanie Cronin Middlesex 3 Coalition 
 

Donald Cullis Bedford Land Acquisition Committee 
 

John Daniels Bedford Fire Department *  
Michael Donnell Bedford Energy and Sustainability Committee 

 

Corinne Doud Mothers Out Front *  
Kristin Dowdy Bedford Department of Public Works - Engineering  *  
Jacqueline Edwards Bedford Arbor Resource Committee 

 

Brian Farless Eastern Middlesex Mosquito Control 
 

Amy Fidalgo Bedford Town Manager’s Office *  
Tony Fields  Bedford Planning Department  

 

Margot R. Fleischman Bedford Select Board/Community Preservation Committee *  
Dennis Freeman  Bedford Department of Public Works - Grounds *  
Jeff French  Bedford Police Department  

 

Carl Gagnon Bedford Department of Public Works - Highway 
 

Amber Goodspeed Hanscom Field Regional Airport 
 

Ken Gordon Massachusetts State Representative 
 

Michael Griffin Bedford School Department 
 

David Grunes Bedford Fire Department  *  
Sandra Hackman Bedford Council on Aging 

 

Amy Hamilton Bedford Recreation Department  
 

Ralph Hammond Rotary Club of Bedford *  
Audrey Horst Office of Massachusetts State Senator Mike Barrett 

 

Joe Kitko Edith Nourse Rogers Memorial Veterans Hospital 
 

Christopher Laskey Bedford Code Enforcement Department  *  
John Linz Bedford Historic Preservation Commission *  
David Manugian Bedford Department of Public Works  *  
Daniel Martin Middlesex Community College *  
Ed McGrath Bedford Department of Public Works - Recycling *  
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Contact Organization Attendance 
Richard Michaud  Edith Nourse Rogers Memorial Veterans Hospital 

 

Emily Mitchell Bedford Select Board 
 

William Moonan Bedford Select Board 
 

Chris Nelson Bedford Department of Public Works - GIS *  
Catherine Perry Bedford Planning Department *  
Linh Phu   US FWS - Great Meadows National Wildlife Refuge  

 

Ed Pierce Bedford Select Board 
 

Heidi Porter Bedford Dept of Health & Human Services/Board of Health *  
Jason Raposa Bedford Department of Public Works - Water/Sewer *  
Jeanette Rebecchi Bedford Department of Public Works  *  
Frank Richichi Bedford ad hoc Community Garden Task Force 

 

Michael Rosenberg  Bedford Select Board 
 

Alyssa Sandoval Bedford Economic Development *  
JoAnn Santiago Bedford School Committee *  
Ron Scaltreto Bedford Facilities Department  *  
Shawn Schiffer Rotary Club of Bedford 

 

Jonathan Sills Bedford School Department 
 

Adrienne St. John Bedford Department of Public Works - Engineering  *  
Sarah Stanton Bedford Town Manager 

 

Sue Swanson Mothers Out Front *  
Mark Sullivan Bedford Fire Department *  
Maureen Sullivan Bedford Chamber of Commerce 

 

Christina Wilgren Bedford Housing Partnership *  
Allan Wirth Bedford Conservation Commission 

 

 David Wong Hanscom Air Force Base  
John Zupkus Shawsheen River Watershed Association 

 

 Director MBTA 
 

  
 

 Editor Bedford Minuteman  
 

 
2.3.1 Regional Partners and Inter -Community Considerations  

Some hazard mitigation issues are strictly local; The problem originates primarily 
within the municipality and can be solved at the local level. Other issues are 
inter-community and require cooperation between two or more municipal 
entities.  Regional mitigation may involve state, regional, or federal agencies, or 
several municipalities. 
 
To address multijurisdictional and regional issues, representatives from 
surrounding municipalities, and regional organizations with ties to Bedford, were 
invited to participate in the CRB Workshop. Discussions occurred on shared 
hazards and the associated risks, and input was provided on actions the Town of 
Bedford can take to improve its resiliency. These stakeholders include the 
following: 
 

• The Middlesex 3 Coalition a public-private partnership to promote 
businesses and improve quality of life along the Route 3 Corridor, and 
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includes representatives of the communities of Tyngsborough, Westford, 
Chelmsford, Lowell, Tewksbury, Billerica, Burlington, and Lexington. 

• The Hanscom Field Regional Airport and Hanscom Air Force Base, whose 
infrastructure extends into the adjacent towns of Lincoln, Concord and 
Lexington. 

• The Eastern Middlesex Mosquito Control District provides mosquito 
control services to 26 participating communities located west and 
northwest of Boston. The governing body is comprised of one 
representative from each municipal government. 

• Mothers Out Front is a group of daughters, mothers and grandmothers 
who are working with town and other allies on a host of initiatives to 
address climate change. 

• Billerica Fire Department 
 

2.3.2 Hazard Identification and Assessment Process  
The first half of the workshop focused 
on identifying the top hazards facing 
the Town, as well as related strengths 
and vulnerabilities. Facilitators 
presented demographic data specific 
to Bedford from the United States 
Census Bureau, the American 
Community Survey (ACS), and the 
University of Massachusetts Boston. 
In addition, stakeholders were given a 
presentation and handout 
summarizing climate change data 
from the Massachusetts Climate Change Projections, published in December 
2017. As a large group, stakeholders discussed the primary hazards facing 
Bedford, reaching agreement on the top hazards. After discussion, stakeholders 
identified the top hazards facing the Town of Bedford as the following: 
 

• Flooding and Extreme Precipitation 
Bedford has a significant area within the 1% Annual Chance Flood 
(formerly known as the 100-year floodplain). As determined by a 
Geographic Information Systems (GIS) analysis of FEMA data, 
approximately 23.8% of the Town is mapped as 1% Annual Chance Flood 
in the riverine floodplain associated with the Concord River, Elm Brook, 
Shawsheen River, Spring Brook, and Vine Brook.  

  

Workshop participants identifying action items 
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• Heat/Drought/Fire 
Heat, Drought, and Fire were grouped as one hazard by the CRB 
participants, as they create related issues and are influenced by each 
other. These hazards pose health concerns, strains on emergency 
management, loss of vegetation and can impact safe water supply and 
distribution system pressures. 

 
• Winter Storms 

Winter Storms were noted as contributors to infrastructure damage such 
as the collapse of building roofs under the weight of snow, as well as 
interruption of transportation routes due to ice, downed trees and 
overhead wires.   
 

• High Winds and Severe Storms 
High Winds and Severe Storms were of particular concern. Attendees 
recalled the microburst the Town experienced in 2014, which downed 50-
70 trees, and included extreme wind, hail, and lightning.  

 
Discussion of additional hazards and their associated vulnerabilities are 
included in Section 4.0 herein. 

 
2.4 Public Input Opportunities  
 

2.4.1 Refinement of Hazard Mitigation Strategies  
Opportunities for public input included hosting of a listening session conducted 
during the drafting of the plan. This meeting was publicized in the Bedford 
Citizen, and posted on the Town’s website and social media. At this listening 
session, the MVP Core Team provided an overview of the results of the CRB 
process, with a focus on the priority actions. Attendees then divided up into two 
groups to review the actions by each of three topics: societal, infrastructural, and 
environmental. These small groups rotated between each topic to refine the 
priorities, timeframe, and actions. Based on the input received at this meeting, 
the action matrix was updated. A copy of the meeting announcement in the 
Bedford Citizen soliciting public input is included in Appendix B.  
 

2.4.2 Public Comment Period  
Additional public input to be summarized upon receipt after close of comment 
period 
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3.0 COMMUNITY PROFILE 
 
3.1 Overview   

The Town of Bedford is located in Middlesex County and is bordered by Billerica to the 
north, Burlington and Lexington to the east, Lincoln to the south, and Concord and 
Carlisle to the west. Bedford is 11 miles south of Lowell, and 15 miles northwest of 
Boston.  
 
Major roadways providing access to Bedford include 
U.S. Route 3 and State-numbered routes 4, 62, and 225. 
The Minuteman Bikeway runs from Depot Park at South 
Road in Bedford easterly approximately 10 miles 
through Lexington and Arlington to Cambridge. 
Commuter rail stations are located in Concord and 
Billerica. Bedford is serviced by the Massachusetts Bay 
Transit Authority (MBTA) bus routes 62, 62/76, and 351, 
the Lowell Regional Transit Authority (LRTA), and a 
Town-operated weekday minibus.  Hanscom Airfield, 
which is operated by Massport, is located in the 
southern part of the Town, but accessed through 
Lincoln. 
 
The Town is governed by a five-member Select Board 
and operates under the open Town Meeting format. The Town Manager, appointed by 
the Select Board, carries out the day-to-day governing functions of the Town. 
 
Bedford maintains its rural character through the protection of its rivers, ponds, fields, 
and forests designated as conservation lands. The Town preserves open spaces with 
walking trails and bikeways as well as athletic fields and parks. The Concord River and 
adjoining Great Meadows National Wildlife Refuge forms the Town’s western boundary 
with Concord and Carlisle. Another prominent river – the Shawsheen – has headwaters 
at Hanscom Field and runs through the eastern part of Bedford into Billerica 
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The Town is home to a mix of business and industry, including major employers such as 
Middlesex Community College, the Edith Nourse Rogers Memorial Veterans Hospital, 
MITRE, iRobot and Hanscom Air Force Base, who employ some 28,000 persons alone. 
The Town’s strong business community has a Chamber of Commerce with 150 members 
ranging from local professional firms to large corporations with global headquarters in 
Bedford. The Town is a Platinum rated “BioReady” community with 30 life sciences 
companies, and a growing high-tech and robotics hub.  
 
The Town is comprised of approximately 14,123 people and 5,346 housing units 
according to U.S. Census Data. The population has increased approximately 6.1% from 
April 2010 to July 2019. 

 
Table 2: Bedford Characteristics  

Source: U.S. Census Bureau and ACS April 2010-July 2019 
 

Some of Bedford’s unique characteristics include: 
 

• Bedford was the first Massachusetts community to pass the Community 
Preservation Act (CPA). 

• Bedford is home to one of the region’s major conservation resources, the Great 
Meadows National Wildlife Refuge. 

• Bedford contains both Hanscom Air Force Base and Hanscom Field. Hanscom 
Field is the region’s largest general aviation airport, and acts as a reliever airport 
to Boston's Logan International Airport. Operated by Massport, Hanscom Field 
provides private and commercial aviation services, and leases space to area flight 
schools. 

• Bedford has one of the region’s major VA Hospitals. The Edith Nourse Rogers 
Memorial Veterans Hospital has over 500 beds.  

• Bedford is home to Middlesex Community College. 

 
2019 Population = 14,123 

• 5.1% are under age 5 
• 17.6% are over age 65 
• 20.3% speak languages other than English at home (over 

age 5) 

• 4.8% have a disability (under age 65) 

• 3.3% persons living below the poverty line 
 

   
 
Employment = 68.1% (ages 16+) 
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• Bedford has a number of diverse public recreational facilities including the 
Minuteman Bikeway, the Narrow Gauge and Reformatory Branch Rail Trails, 
Springs Brook Park, Fawn Lake, 38 miles of public trails, community gardens, 
horse farms, and a private tennis and swimming club.   

• Bedford is a mature Boston suburb, and due to its location and desirable 
resources, is largely built-out. However, encroaching redevelopment of 
residential and commercial parcels continues to put pressure on the Town’s 
natural resources, and generates excessive amounts of traffic.  

 
The Town of Bedford maintains a website at http://www.bedfordma.gov. 
 

3.2 Existing Land Use  
Tables 3 and 4 provide a breakdown of existing land uses and cover types in Bedford, 
based upon the most recent land use data for the state of Massachusetts compiled by 
MassGIS using aerial photogrammetric data from 2016. Land cover can be identified as 
the main physical characteristic occupying the land (e.g. impervious, forested, etc.), 
while land use identifies the primary purpose of the landscape (e.g. residential, 
commercial, industrial, etc.). 
 

Table 3: Existing Land Use in Bedford, 2016 
Category of Use Area 

(acre) 
Percentage 

Residential – single-family, multi-
family, and other 

3,500 39.4 

Tax exempt 2,291 25.8 
Open land 1,451 16.4 
Right-of-way 648 7.3 
Commercial 312 3.5 
Industrial 307 3.5 
Unknown 154 1.7 
Mixed use 92 1.0 
Agriculture 45 0.5 
Recreation 45 0.5 
Open Water 16 0.2 
Forest 7 0.1 
Total 8,869  

Source: MassGIS (2016) 
  

http://www.bedfordma.gov/
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Table 4: Existing Land Cover in Bedford, 2016 
Cover Type Area 

(acre) 
Percentage 

Deciduous and Evergreen Forest 3,531 39.8 
Forested, Emergent, and 
Scrub/Shrub Wetland 

2,085 23.5 

Impervious 1,595 18.0 
Developed Open Space 1,404 15.8 
Grassland and Pasture/Hay 123 1.4 
Open Water 89 1.0 
Scrub/Shrub 23 0.3 
Bare Land 11 0.1 
Aquatic Bed 7 0.1 
Cultivated 1 0.0 
Total 8,869 

 

Source: MassGIS (2016) 
 

The most common cover type in Bedford is forest, which makes up approximately 40% 
of the Town’s land area, with an additional 24% of area occupied by various types of 
wetlands. The next most populous cover type was impervious (i.e. developed) land at 
18%. Single-family residential land uses are the largest developed category of land use, 
making up approximately 30% of the Town’s land area, with multi-family residential and 
primarily residential mixed uses adding an additional 10%. Approximately 26% of the 
Town are tax-exempt uses, reflecting significant open space areas such as the Great 
Meadows National Wildlife Refuge, as well as institutional uses such as the Hanscom Air 
Force Base. 

 
3.3 Existing Plans  

A number of plans were reviewed to garner issues related to natural hazards. These 
plans include: 
 
Stormwater Management Plan, 2019 
The Stormwater Management Plan was designed to implement the Town’s Stormwater 
Management Program (SWMP), including regulations and bylaws. The plan outlines 
Town-specific municipal separate storm sewer (MS4) information as well as the Town’s 
requirement to regulate and manage stormwater pollution prevention plans (SWPPP), 
inspection reports, annual reports, training, and information required by the EPA’s 
General Permit.   
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Bedford Comprehensive Emergency Management Plan, 2017 
The Comprehensive Emergency Management Plan (CEMP) is an all-hazards emergency 
operations plan, which defines the scope of preparedness and emergency management 
capabilities. The CEMP facilitates preparedness, mitigation, response, and short-term 
recovery, which sets the stage for a successful long-term recovery. The CEMP consists of 
a Base Plan supplemented with an Emergency Operations Support Annex. The Base Plan 
forms the overall framework for emergency management. The Annex provides 
additional detail on essential discipline-specific functions. 
 
Climate Change and Resiliency Plan, 2017 
The Climate Change and Resiliency Plan was created by the Minuteman Advisory Group 
on Interlocal Coordination (MAGIC) to assess climate change vulnerabilities and 
strategies for combating climate change in 13 municipalities including Bedford, Acton, 
Bolton, Boxborough, Carlisle, Concord, Hudson, Lexington, Lincoln, Littleton, Maynard, 
Stow, and Sudbury, Massachusetts. The plan outlines ecological systems, public health, 
effects on agriculture, and economic and built environment damages as the priority 
concerns regarding climate change impact. Outlined starting points for combating 
climate change in these communities included engaging in regional green and clean 
infrastructure planning, and prioritizing active transportation investments, to build and 
bolster community-level climate resiliency. 
 
Bedford Pedestrian and Bicycle Plan, 2015 
The Bedford Pedestrian and Bicycle Plan works to develop ways to improve walking and 
bicycling capacity and connectivity to incentivize transportation which is less impactful 
to the environment. The plan’s goals were to develop a pedestrian/bicycle connectivity 
master plan for sidewalks, safe crossings, off-road pedestrian and multipurpose trails, 
and identifying relatively safe on-road bicycle routes and lanes. 
 
Bedford Comprehensive Plan, 2013 
The Bedford Comprehensive Plan addresses the changes in development within the 
Town and identifies specific challenges and opportunities in areas such as land use, 
natural and cultural resources, economic development, transportation, housing needs 
and services, facilities, recreation and energy. The Plan includes strategies to preserve 
the natural resources of the Town. 
 
Town of Bedford Tree Policy 
The Bedford Tree Policy was developed to promote a diverse, healthy, and sustainable 
urban tree canopy to provide general welfare for the community while also improving 
air and water quality, erosion control, carbon absorption, and to assist in moderating air 
temperatures and increase property values. 
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Open Space and Recreation Plan, 2004-2008 
The Open Space and Recreation Plan works to preserve the agricultural and natural 
resources along with the historical structures and sites, and other remaining open space 
within the Town of Bedford. By preserving these areas, they work to prevent 
overdevelopment, preserve Bedford’s natural character, and protect water resources, 
aquifer recharge areas and wildlife habitats.  
 
Sudbury – Assabet – Concord River Watershed Action Plan, 2005 
The Sudbury – Assabet – Concord River Watershed Action Plan addresses growth and 
development, water quality, water quantity, land protection, open space, habitat, 
biodiversity, outreach and education, and recreational opportunities. Bedford is partially 
within the SuAsCo watershed, which has a drainage area of 377 square miles. 
 
Relevant goals from the plan include the promotion of smart growth to minimize 
impacts from development, land protection, and public education. The plan also 
stresses the importance of the watershed communities and others working together to 
achieve common goals. 
 
Specific actions include: encouraging communities to adopt low-impact development 
(LID) bylaws; encouraging municipalities to work across boundaries; requiring 
developers to look at cumulative impacts; continuing research studies on water balance; 
conserving water; increasing funding for open space protection; identifying priority 
lands for protection; and encouraging communities to adopt the Community 
Preservation Act. 
 
Bedford Community Development Plan, 2004 
The plan focused mainly on transportation with some mapping of housing opportunities 
and an update of the Town’s economic profile. The plan did identify two possible future 
conservation sites – the Eisenhauer property and Harvard property. The Harvard 
property abuts the Great Meadows Wildlife Refuge.  The Town did secure 34 acres of 
the Eisenhauer property; 28 for open space and 6 for active recreation. 
 

3.4 Potential Future Land Use  
In 2000, the Metropolitan Area Planning Council (MAPC), under contract to the 
Executive Office of Environmental Affairs, prepared a buildout analysis for every 
community in the Boston region. A buildout analysis is a tool to help communities 
understand the potential impacts of future growth that might occur given the amount of 
developable land remaining and how that land is zoned. 
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The buildout is based on available land within each zoning district and estimates the 
number of additional housing units and commercial development that could be 
accommodated. Generally, the projections account only for as-of-right development.  
 

Table 5: Buildout Impacts in Bedford, MAPC 2000 Analysis 
Remaining Developable Land Area (acres) 2,148 
Additional Residential Units 1,046 
Additional Residents 2,626 
Additional K-12 Students 439 
  
  
Additional Commercial/Industrial (sq. ft.) 4,464,269 
Additional Roadways at Buildout (miles) 17 

Note: 2001 buildout data is the most recent available. 
 
In addition to site-specific redevelopment, the Town identified the following upcoming 
larger developments:  
 
Ultragenyx Therapeutics - 170 Middlesex Turnpike 
Ultragenyx is currently constructing a gene manufacturing facility on Middlesex 
Turnpike. The planned Phase I facility will encompass 100,000 square feet and is 
expected to be in full operation by 2023. An additional 86,000 square feet could double 
capacity, if needed, as part of a Phase II on-site expansion.  A similar facility is also being 
proposed at 172 Middlesex Turnpike. 
 
LCB Senior Living, “The Residences at Bedford” - 240-244 South Road 
LCB Senior Living is seeking approval to develop a 92-residence senior housing 
community with a total floor area of approximately 90,000 square feet. The proposed 
facility would occupy two plots of land, one that is currently a single residential unit and 
the other has been a contractor’s storage site, zoned Industrial A. 
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4.0 OVERVIEW OF HAZARDS AND VULNERABILITIES  
 
The following Section provides a general overview of past occurrences of natural hazards, as 
well as the potential impacts of said hazards to the Town of Bedford.  
 
4.1 Overview of Hazards and Impacts  

In preparation of the HMP Update, the Town of Bedford evaluated the fourteen natural 
hazards outlined in the 2018 Massachusetts Integrated State Hazard Mitigation and 
Climate Adaptation Plan (SHMCAP). The SHMCAP identifies the risk that various natural 
hazards pose to the following critical sectors: populations, government, the built 
environment, natural resources and the environment, and the economy. SHMCAP is the 
first plan in the nation to integrate climate adaptation into its hazard mitigation plan. 
The plan addresses how climate change intensifies existing natural hazards, as well as 
outlines an adaptation strategy. The SHMCAP complies with FEMA requirements that 
states maintain hazard mitigation plans to maintain eligibility for disaster recovery 
funding.   
 
Table 6 summarizes the fourteen hazard risks for Massachusetts, grouped by their 
primary interaction with climate change as described in the SHMCAP. This table notes 
where risks in Bedford differ from the state assessment. The state analysis takes into 
account the frequency of the hazard, historical records, and variations in land use. An 
explanation of the definitions used can be found at the end of the table. The following 
sections of this chapter more specifically describe past incidences of these hazards and 
their impacts unique to Bedford.  
 
A number of impacts can occur from any of the outlined natural hazards. Most common 
are electrical outages and closures of roadways. This can occur due to high winds that 
knock down wires and limbs, from heavy snow falls that take time to clear, or from a 
landslide that carries debris onto a roadway. In addition to causing inconveniences, 
these impacts can result in economic losses to local businesses that cannot function 
without electricity, or to their customers or employees who cannot get to the business. 
Minimizing vulnerability to natural hazards can help to reduce these and other impacts 
to people’s safety, health, and overall economic success.  
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Table 6: Frequency and Severity of Natural Hazards in Massachusetts 
Hazard Frequency in 

State 
Severity in State Issues in Bedford 

Changes in Precipitation 
Flood High Serious to extensive Same as State 
Dam Failure Low Extensive Same as State. Three dams are 

registered in Bedford with DCR. 
Drought Medium Serious Same as State 
Landslides Low Minor Not a major issue in Bedford 

Sea Level Rise 
Coastal Flooding High Serious to extensive Not a major issue in Bedford 
Coastal Erosion Location 

Dependent 
Serious to extensive Not a major issue in Bedford 

Tsunami Very Low Extensive to 
catastrophic 

Not a major issue in Bedford 

Rising Temperature 
Average/Extreme 
Temperature 

High Serious Same as State 

Brush Fires Medium Serious Same as State 
Invasive Species High Minor Same as State 

Extreme Weather 
Hurricanes Medium Extensive to 

catastrophic 
Same as State 

Severe Winter 
Storms/Nor’easters 

High Serious Same as State 

Tornadoes Medium Extensive to 
catastrophic 

Same as State 

Other Severe Weather 
(wind, hail, lightning) 

Medium Serious Same as State 

Non-Climate-Influenced Hazards 
Earthquakes Low Catastrophic Same as State 
Definitions Used in the Commonwealth of Massachusetts State Hazard Mitigation Plan 

Frequency 
- Very Low Frequency: Events that occur less frequently than once in 1,000 years (less than 0.1% per year). 
- Low Frequency: Events that occur from once in 100 years to once in 1,000 years (0.1% to 1% per year). 
- Medium Frequency: Events that occur from once in 10 years to once in 100 years (1% to 10% per year). 
- High Frequency: Events that occur more frequently than once in 10 years (greater than 10% per year). 

Severity 
- Minor: Limited and scattered property damage; no damage to public infrastructure (roads, bridges, trains, airports, public parks, etc.); 

contained geographic area (i.e., 1 or 2 communities); essential services (utilities, hospitals, schools, etc.) not interrupted; no injuries or 
fatalities. 

- Serious: Scattered major property damage (more than 50% destroyed); some minor infrastructure damage; wider geographic area (several 
communities); essential services are briefly interrupted; some injuries and/or fatalities. 

- Extensive: Consistent major property damage; major damage to public infrastructure (up to several days for repairs); essential services are 
interrupted from several hours to several days; many injuries and fatalities. 

- Catastrophic: Property and public infrastructure destroyed; essential services stopped; thousands of injuries and fatalities. 
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Table 7 lists those federal disaster and emergency declarations for Middlesex County. 
 

Table 7: Natural Disaster and Emergency Declarations for Middlesex County 
  1991 to present 

ID 
Number Type Date 

4379 Severe Winter Storm and Snowstorm March 2018 
4214 Severe Winter Storm, Snowstorm, and Flooding January 2015 
4110 Severe Winter Storm, Snowstorm and Flooding April 2013 
4051 Severe Storm/Snowstorm October 2011 
1959 Severe Storm and Snowstorm January 2011 
1895 Severe Storms, Flooding March 2010 
3296 Severe Winter Storm December 2008 
1701 Severe Storms and Inland and Coastal Flooding April 2007 
1642 Severe Storms, Flooding May 2006 
1614 Severe Storms, Flooding October 2005 
3252 Hurricane (Katrina) August 2005 
3201 Snow January 2005 
1512 Flooding April 2004 
3191 Snowstorm December 2003 
3175 Snowstorm February 2003 
3165 Blizzard March 2001 
1364 Severe Storms, flooding March 2001 
1224 Heavy Rain, flooding June 1998 
1142 Severe Storms, Flooding October 1996 
1090 Blizzard January 1996 
3103 Blizzard March 1993 
920 Severe Coastal Storm October 1991 
914 Hurricane (Bob) August 1991 

Source: www.fema.gov 
 

4.1.1 Overview of Potential Damages to Existing Development  
The purpose of the vulnerability assessment is to estimate the extent of 
potential damages from natural hazards of varying types and intensities. A 
vulnerability assessment and estimation of damages was performed for 
hurricanes, earthquakes, and flooding. The methodology used for hurricanes and 
earthquakes was the HAZUS-MH software. HAZUS-MH is a tool to help estimate 
potential damages from certain types of natural hazards. The methodology for 
flooding was developed specifically to address the issue where flooding was not 
solely related to location within a FEMA floodplain. 
 

http://www.fema.gov/
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The following overview of the HAZUS-MH is taken from the FEMA website. For 
more information, go to Hazus | FEMA.gov.  

 
“HAZUS-MH is a nationally applicable standardized methodology and 
software program that contains models for estimating potential losses 
from earthquakes, floods, and hurricane winds. HAZUS-MH was 
developed by the Federal Emergency Management Agency (FEMA) under 
contract with the National Institute of Building Sciences (NIBS). Loss 
estimates produced by HAZUS-MH are based on current scientific and 
engineering knowledge of the effects of hurricane winds, floods, and 
earthquakes. Estimating losses is essential to decision-making at all levels 
of government, providing a basis for developing and evaluating mitigation 
plans and policies, as well as emergency preparedness, response, and 
recovery planning. 
 
HAZUS-MH uses state-of-the-art geographic information system (GIS) 
software to map and display hazard data and the results of damage and 
economic loss estimates for buildings and infrastructure. It also allows 
users to estimate the impacts of hurricane winds, floods, and 
earthquakes on populations.” 

 
HAZUS-MH can be run at three different levels. Level 1, at which the analyses 
contained herein were performed, relies upon default data on building types, 
utilities, and transportation corridors from national databases as well as census 
data. While the databases include a wealth of information on the communities 
that are a part of this study, it does not capture all relevant information. In fact, 
the HAZUS training manual notes that the default data is “subject to a great deal 
of uncertainty.” 
 
However, for the purposes of this plan, the analysis is useful. This plan is 
attempting to only generally indicate the possible extent of damages due to 
certain types of natural disasters and allow for a comparison between different 
types of disasters. Therefore, this analysis should be considered a starting point 
to understanding potential damage from the hazard events. If interested, 
communities could build a more accurate database and further test disaster 
scenarios. 

 
  

https://www.fema.gov/flood-maps/products-tools/hazus
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4.2 Changes in Precipitation  
 

4.2.1 Flood -Related Hazards  
Flooding was the most prevalent natural hazard identified by local officials in 
Bedford. Flooding can occur during hurricanes, nor’easters, severe rainstorms, 
and thunderstorms. It may also be associated with alterations to flow patterns, 
such as beaver activity and inadequate drainage facilities. 
 
There have been a number of major rainstorms that have resulted in significant 
flooding in eastern Massachusetts over the last fifty years. Excluding hurricanes, 
significant rainstorms include: 

 
• August 1954 
• March 1968 
• January 1979 
• April 1987 
• October 1991 (“The Perfect Storm”) 
• October 1996 
• June 1998 
• March 2001 
• April 2004 
• October 2005 
• May 2006 
• April 2007 
• March 2010 
• April 2013 
• January 2015 

 
FEMA-mapped floodplains occur along the Concord River, Elm Brook, Shawsheen 
River, Spring Brook, and Vine Brook. 
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Increased development and unmitigated increases in impervious areas upstream 
of and within Bedford are contributing to flooding impacts. This issue and the 
mitigation strategies to address it involve the cooperation of Bedford and the 
surrounding communities. The drainage systems that serve these communities 
are a complex system of storm drains, roadway drainage structures, pump 
stations, and other facilities owned and operated by a wide array of agencies and 
government entities. This includes, but is not limited to, the Town of Bedford, 
Massachusetts Department of Transportation (MassDOT), the Massachusetts 
Bay Transportation Authority (MBTA), the Massachusetts Port Authority 
(Massport), and the U.S. Government. The planning, construction, operations, 
and maintenance of these structures are integral to flood hazard mitigation 
efforts. These agencies must be considered the communities’ regional partners 
in hazard mitigation. These agencies also operate under the same constraints as 
communities do, including budgetary and staffing constraints and numerous 
competing priorities.  
 
A drainage study conducted by Camp Dresser & McKee Inc. in March 2000 
highlights the following flooding and drainage characteristics in Bedford. In 
addition, recent discussions with local officials in Bedford yielded similar 
findings, all of which has been outlined below: 
 

• Much of the flooding is “nuisance” flooding, causing inconvenience but 
not damage, though some areas do experience damage as noted below. 

• Flooding occurs in flood plains along rivers, but flooding also results from 
issues related to drainage system capacity. 

• Preserving and maintaining areas that provide storage for stormwater is 
critical. These areas include wetlands, drainage ditches, streams, flood 
plains, public and private properties. 

• The Concord River incorporates the largest floodplain in the Town. It is 
slow to rise and to fall. The Great Meadows Wildlife Refuge is located 
along the river, providing flood protection and buffer areas.  

• Flooding along the Concord River cannot be solely addressed by the Town 
of Bedford because of the size of the watershed and multi-town 
coverage.   

• The Shawsheen River reacts more rapidly than the Concord River; it 
quickly rises and falls as a storm event occurs. The Shawsheen flooded 
over Burlington Road and Middlesex Turnpike during the October 1996 
and June 1998 storms, cutting off access to Lahey Hospital in Burlington. 

• Elm Brook and Vine Brook are also areas that experience frequent 
flooding. 
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• When the state expanded Route 3 in 2003, Bedford lost some localized 
flood plain area where the Shawsheen River passes under Route 3.  
However, the Town was successful in having the culverts reconstructed 
slightly wider to pass larger storms.   

• Beaver activity causes localized flooding. To resolve some of the chronic 
flooding, the DPW has contracted with a wildlife specialist to install 
beaver control structures. These devices allow water to move through a 
dam without the beavers sensing water movement.   

• Increased development is creating more and more impervious surface 
area and point discharges. 

•  Maintenance of drainage facilities in private developments and 
commercial/industrial areas is generally unknown.  

 
The 2000 drainage study also identified a number of areas outside of the FEMA-
mapped floodplain that experience routine flooding. Due to the length of time 
lapsed since completion of this study, these areas are not specifically reiterated 
herein. In some cases, there are mitigation efforts to attempt to alleviate the 
flooding, but in other cases no efforts are yet underway due to funding or 
prioritization of more pressing projects.  
 
From September 1973 through September 2019, Bedford property owners filed 
a total of 93 losses with the National Flood Insurance Program. The following 
table provides further detail from the database: 
 

Table 8: Flood Insurance Policies and Claims in 
Bedford (as of September 30, 2019) 

Total Number of Policies 177 
Insurance in Force $48,304,600 
Total Premiums $241,454 
Number of Paid Losses 93 
Closed Paid Losses since 1973 $995,259 

Source: Massachusetts Department of Conservation and Recreation 
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4.2.1.1 Repetitive Loss Properties 
As defined by the Community Rating System (CRS) of the National Flood 
Insurance Program (NFIP), a repetitive loss property is any property 
which the NFIP has paid two or more flood claims of $1,000 or more in 
any given 10-year period since 1978.  For more information on repetitive 
losses see National Flood Insurance Program Community Rating System | 
FEMA.gov   
 
There are twelve (12) repetitive loss properties in Bedford. These 
repetitive loss properties had a total of 38 losses between 1979 and 
2019, totaling $687,657 in damages. Three of the properties have had 
four or more losses. 
 

4.2.1.2 Estimated Damages from Flooding 
Consistent with the methodology used for the prior HMP, HAZUS-MH was 
not used to estimate flood damages in Bedford, as the riverine module is 
not a reliable indicator of flooding in areas where inadequate drainage 
systems, beaver activity, and increased impervious surfaces contribute to 
flooding even in areas outside of mapped flood zones. In lieu of using 
HAZUS, B+T used methodology developed by MAPC to give a rough 
approximation of flood damages. 
 
Based on the 2010 HMP, approximately 349 acres of Bedford’s total land 
area of 8,855 acres have been identified by local officials as areas of 
flooding. This amounts to 3.94% of the Town’s total land area. The 
number of structures within each flood area was estimated by weighting 
the percentage of the total land area to the total number of structures in 
the town (5,283). This total is the same number of structures used by 
HAZUS for the hurricane and earthquake calculations. 
 
HAZUS uses an average value of $964,442 per structure for the building 
replacement value in this community. The calculations were done for a 
low estimate of 10% building damages and a high estimate of 50% 
consistent with prior methodology and as suggested in the FEMA 
September 2002 publication “State and Local Mitigation Planning How-To 
Guides” (Page 4-13). The range of estimates for flood damages is 
$20,334,000 to $101,673,000. These calculations are approximate only 
and are meant to show an order of magnitude of damage. These 
calculations are not based solely on location within the floodplain or a 
particular type of storm (i.e. 100-year flood). 

  

https://www.fema.gov/floodplain-management/community-rating-system
https://www.fema.gov/floodplain-management/community-rating-system
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Table 9: Estimated Damages from Flooding in Bedford, based on CDM Drainage Report, 2000 

ID 
Flood Hazard 

Area 
Approx. Area 

(Acres) 
% of Total Land 
Area in Bedford 

# of 
Struct. 

Replacement 
Value 

Low 
Estimate of 
Damages 

High Estimate 
of Damages 

1 Carlisle Road 13.58 0.15% 8 $7,795,575  $ 779,558  $3,897,788  

2 
Harvard/Old 

Causeway Road 
5.07 0.06% 3 $2,904,234  $ 290,423  $1,452,117  

3 
Harvard Drive 
near University 

10.52 0.12% 6 $6,063,225  $ 606,323  $3,031,613  

4 
Wildwood Drive 
at Beverly Road 

7.25 0.08% 4 $4,178,021  $ 417,802  $2,089,010  

5 
VA Hospital, 
Springs Road 

2.14 0.02% 1 $1,222,835  $ 122,284  $   611,418  

6 
Paul Revere at 
Old Middlesex 

Road 
4.62 0.05% 3 $2,649,476  $ 264,948  $1,324,738  

7 
Hamilton 

Road/Hunt Road 
4.93 0.06% 3 $2,853,282  $ 285,328  $1,426,641  

8 
Anthony Road 

#9 
3.86 0.04% 2 $2,241,865  $ 224,186  $1,120,932  

9 Dunster Road 27.86 0.32% 17 $16,049,713  $1,604,971  $8,024,857  

10 
Richard 

Road/Fern Way 
27.33 0.31% 16 $15,744,004  $1,574,400  $7,872,002  

11 Bonnievale Drive 7.8 0.09% 5 $4,483,729  $ 448,373  $2,241,865  

12 Sheridan Road 10.17 0.12% 6 $5,859,419  $ 585,942  $2,929,710  

13 
Glenridge Drive 

(cul-de-sac) 
2.47 0.03% 1 $1,426,641  $ 142,664  $713,321  

14 
Norma Road at 
Glen Terrace 

9.49 0.11% 6 $5,451,807  $ 545,181  $2,725,904  

15 
Raytheon on 

Hartwell Road 
1.64 0.02% 1 $968,078  $96,808  $484,039  

16 Hartwell Road 1.72 0.02% 1 $968,078  $96,808  $484,039  

17 
Washington 

Street along Elm 
Brook 

25.39 0.29% 15  $14,623,072   $1,462,307  $7,311,536  

18 Foster Road 6.3 0.07% 4 $3,617,554  $ 361,755  $1,808,777  

19 
Railroad Avenue 
at Commercial 

Avenue 
3.89 0.04% 2 $2,241,865  $ 224,186  $1,120,932  

20 Loomis Street 13.43 0.15% 8 $7,744,624  $ 774,462  $3,872,312  

21 
The Great Road 
Shopping Center 

24.73 0.28% 15  $14,215,460   $1,421,546  $7,107,730  

22 Alfred Circle 18.5 0.21% 11 $10,648,857  $1,064,886  $5,324,429  

23 
Pine Street at 

#26 
8.85 0.10% 5 $5,095,147  $ 509,515  $2,547,574  
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ID 
Flood Hazard 

Area 
Approx. Area 

(Acres) 
% of Total Land 
Area in Bedford 

# of 
Struct. 

Replacement 
Value 

Low 
Estimate of 
Damages 

High Estimate 
of Damages 

24 
Springs Brook 

near Old 
Billerica Road 

3.31 0.04% 2 $1,885,204  $188,520  $942,602  

25 
Route 62 near 

Route 3; 
Meadowbrook 

50.62 0.57% 30  $29,144,241   $2,914,424   $14,572,121  

26 
Vine Brook at 

Burlington Road 
26.29 0.30% 16 

 $    
15,132,587  

 $    
1,513,259  

$7,566,293  

27 

Burlington Road 
(Middlesex 
Turnpike to 

Crosby Drive) 

15.5 0.18% 9 $8,916,507  $ 891,651  $4,458,254  

28 
Near Middlesex 
Turnpike (west 
of Plank Street) 

2.79 0.03% 2 $1,630,447  $ 163,045  $   815,224  

29 

Former Pre-
owned 

Electronic (near 
Middlesex 
Turnpike) 

1.64 0.02% 1 $   968,078  $   96,808  $   484,039  

30 
Springs 

Brook/Alcott 
Street 

7.63 0.09% 5 $4,381,826  $ 438,183  $2,190,913  

31 Daniels Drive 1.74 0.02% 1 $1,019,029  $101,903  $509,515  

32 
Francis Kelley 

Road 
2.13 0.02% 1 $1,222,835  $122,284  $611,418  

  Total 353.21 3.98% 211  $203,347,320   $20,334,732   $101,673,660  

 
4.2.2 Drought  

Droughts are defined as periods of prolonged lack of precipitation. Risks posed 
by drought may overlap by those posed by heat, but also include the potential 
for decreased availability of water supply as groundwater and surface water 
sources are depleted. Drought may also result in an increased risk of wildfires as 
a result of dry trees and brush, as well as a decrease in agricultural production. 
While locations such as open space, water supply areas, and agricultural land are 
more vulnerable to drought, the geographic extent of this hazard is generally the 
same throughout the Town. 
 
The Massachusetts Drought Management Plan dated September 2019, evaluates 
drought based on six indices, including precipitation, streamflow, groundwater, 
lakes and impoundments, fire danger, and evapotranspiration. Massachusetts 
classifies drought levels as follows in Table 10: 
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Table 10: Drought Classification Levels 

Drought Level 2001-2019 
Classification 

2019 Classification Index Percentile 
Ranges 

Level 0 Normal Normal >30   
Level 1 Advisory Mild Drought ≤30 and >20  
Level 2 Watch Significant Drought ≤20 and >10 
Level 3 Warning Critical Drought ≤10 and >2 
Level 4 Emergency Emergency Drought ≤2 

 
Bedford is located in the Northeast Massachusetts Drought Region. A history of 
recorded droughts in the Northeast Region since 2001 is included below. 
 

Table 11: History of Drought Declarations in the 
Northeast Region, 2001 - 2021 

Begin Date End Date Drought Level 

December 2001 Advisory 

February 2002 May 2002 Watch 

June 2002 October 2002 Advisory 

October 2007 March 2008 Advisory 
August 2010 October 2010 Advisory 

June 2016 Watch 

July 2016 November 2016 Warning 

December 2016 Watch 

January 2017 March 2017 Advisory 

May 2020 Significant Drought 

June 2020 Mild Drought 

July 2020 September 2020 Significant Drought 

October 2020 November 2020 Mild Drought 

March 2021 TBD Mild Drought 

Source: Massachusetts Department of Conservation and Recreation 
 

4.2.3 Landslides  
Landslides result from activities that destabilize an area or as a secondary impact 
from another natural hazard such as heavy precipitation.  In addition to 
structural damage to buildings and the blockage of transportation corridors, 
landslides can lead to sedimentation of water bodies. 
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According to the Slope Stability Map of Massachusetts, there are few steep 
slopes in the Town, and local officials state that landslides are not a major threat 
or occurrence in Bedford. There have been localized issues of steep slopes during 
construction, but those areas were stabilized once construction was completed.  
Town officials did not identify any problems with areas of geologic instability 
such as sinkholes or subsidence. 
 

4.3 Sea Level Rise  
The Massachusetts State Hazard Mitigation and Climate Adaptation Plan (SHMCAP) 
considers coastal flooding, coastal erosion, and tsunamis as hazards that may be 
exacerbated by sea level rise. Bedford is located approximately 13.8 miles from the 
nearest coastline and has an average elevation of approximately 135 feet above sea 
level. Accordingly, these hazards are not anticipated to directly impact Bedford. 

 
4.4 Rising Temperatures  

 
4.4.1 Extreme Temperatures  

Heat and heat-related illnesses were identified by stakeholders as having a 
disproportionate impact to vulnerable populations, such as the elderly who 
make up 18.6% of Bedford’s residents. In addition to the drought and wildfire-
related impacts discussed elsewhere herein, extreme temperatures may result in 
an increased demand in utilizing municipal buildings as cooling stations. 
Subsequent secondary impacts of extreme heat anticipated in Bedford include a 
greater demand on the electrical grid from heavy use of conventional air 
conditioners.  
 
Extreme cold temperatures have impacts on the Town’s infrastructure from 
freezing and thawing, including damage to roadways and subsurface pipes. Such 
cold temperatures may have an impact on the health and wellbeing of 
vulnerable residents, particularly those unable to afford the costs of heating.  
 
The geographic extent of this hazard is generally the same throughout the Town 
of Bedford, although impervious and developed areas may result in localized 
areas of high temperature relative to the surrounding air, known as the heat 
island effect.  
 

  



Municipal Vulnerability Preparedness Summary of Findings 

2021 Draft Hazard Mitigation Plan Update 

Bedford, Massachusetts 
 
 

  29 

Record high and low temperatures for the region are identified in Table 12. 
 
Table 12: Record High and Low Temperatures 
 Temperature Date 
Record high temperature 103°F July 2011 
Record low temperature -18°F February 1934 

Source: National Weather Service, NOWData - NOAA Online Weather Data, Boston Area, MA 
 

4.4.2 Wildfire  
According to the State Hazard Mitigation Plan, the Commonwealth of 
Massachusetts experiences at least one notable wildfire each year, with each fire 
impacting an average of 1.17 acres. Approximately 90% of wildfires in the past 
10 years were caused by humans and 10% by lightning.  
 
In addition to the obvious threats to human life and property, wildfires can 
increase the risk of erosion during subsequent rain events due to the loss of 
vegetative ground cover. Drought conditions can devoid the landscape, further 
exacerbating the risk of wildfire. It is also important to remember that fire can 
also be a result of other events such as from the aftermath of an earthquake. 
 
Bedford is generally located within an area of no to low risk for wildfires 
according to the State Hazard Mitigation Plan. According to local officials, natural 
fires in Bedford have not been a significant issue. The Bedford Fire Department 
responses to approximately six brush fires annually.  These fires do not usually 
cause significant property damage or injuries. The conservation areas near the 
Shawsheen Cemetery and Massport have historically posed a slightly higher risk 
for fires as they are areas used by youths for campfires. Fire hydrants located 
throughout the Town are predominantly served by the Town water system, 
although a few properties are still using private wells. 
 

4.4.3 Invasive Species  
Invasive species are those non-indigenous species that have a high likelihood of 
spreading beyond their area of introduction and establishing themselves without 
cultivation. Invasive species can outcompete natural species in the same 
community and are highly adaptable. The anticipated impacts of a changing 
climate are expected to exacerbate their spread. 
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The Executive Office of Energy and Environmental Affairs (EEA) established the 
Massachusetts Invasive Plant Advisory Group (MIPAG) to develop strategies for 
invasive species management at the state level. MIPAG has identified 69 plant 
species as invasive to Massachusetts. Some of those impacting Bedford include 
Japanese knotweed (Reynoutria japonica) and oriental bittersweet (Celastrus 
orbiculatus). In addition to invasive plant species, a number of insects, such as 
the emerald ash borer (Agrilus planipennis) and the Asian long-horned beetle 
(Anoplophora glabripennis) threaten street trees, homeowner landscaping and 
local forests.  
 
Massachusetts maintains multiple laws and regulations intended to control 
invasive species, including a list of prohibited plants provided by the Department 
of Agricultural Resources (DAR), the Wetlands Protection Act (310 CMR 10.00), 
and others outlined in the Massachusetts State Hazard Mitigation and Climate 
Adaptation Plan. 
 

4.5 Extreme Weather  
 
4.5.1 Hurricanes /Tropical Storms  

Wind-related hazards include hurricanes, micro-bursts, nor’easters, and 
tornadoes, as well as high winds associated with severe rainstorms and 
thunderstorms. 
 
The region has been impacted by hurricanes throughout its history, starting with 
the Great Colonial Hurricane of 1635. Hurricanes are Categorized 1-5 using the 
Saffir-Simpson Hurricane Scale based on wind speeds. Refer to the Hurricane 
Category Table below: 
 
Table 13: Hurricane Category  

Category Wind Speeds 
(Mph) 

Category 1 74-95 
Category 2 96-110 
Category 3 111-130 
Category 4 131-155 
Category 5 156 

NOAA Comparing Hurricane Categories 
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A hurricane or storm track is the line that delineates the path of the eye of a 
hurricane or tropical storm. The eye of one hurricane passed right through 
Boston in 1944. According to the State Hazard Mitigation Plan, 63 hurricane or 
tropical storm events have occurred in the vicinity of Massachusetts between 
1842 and 2016.  This equates to a frequency of once every three years. 
Hurricanes that have occurred in the region include1: 

 
• Great New England Hurricane* September 21, 1938 
• Great Atlantic Hurricane*  September 14-15, 1944 
• Hurricane Doug   September 11-12, 1950 
• Hurricane Carol*   August 31, 1954 
• Hurricane Edna*   September 11, 1954 
• Hurricane Hazel   October 15, 1954 
• Hurricane Diane   August 17-19, 1955 
• Hurricane Donna   September 12, 1960 
• Hurricane Gloria   September 27, 1985 
• Hurricane Bob    August 19, 1991  
• Hurricane Irene   September 3, 2011 
• Hurricane Sandy   October 30, 2012 
*Category 3. 

 
According to NOAA, an unnamed tropical storm tracked directly through Bedford 
in 1897, while the tropical storm remnants of Hurricane Bertha tracked through 
Bedford in 1996. The wind speeds of these storms as they tracked through the 
Town were approximately 53 to 70 mph.  The tracks of approximately nine 
hurricanes or tropical storms have passed within ten miles of Bedford since 1842 
as shown on Figure 1 

 

 
1 Information on storms provided by Cambridge Emergency Management Department. It is assumed that these same 
storms affected eastern Massachusetts, including Bedford. 
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Figure 1 NOAA Historical Hurricane Tracks 

 
4.5.1.1 Estimated Damages from Hurricanes 

For the purposes of this plan a 1% chance event with peak gust speeds of 
83 miles per hour and a 0.1% chance event with peak gust speeds of 106 
miles per hour were chosen to illustrate damages. This can help planners 
and emergency personnel evaluate the impacts of storms that might be 
more likely in the future, as we enter a period of more intense and 
frequent storms due to climate change. 
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Table 14: Estimated Damage in Bedford from a 1% or 0.1% Chance Hurricane Event 
100-Year 1,000-year 

Building Characteristics  

Estimated total buildings 5,283 
Estimated total building replacement value $5,095,149,000 
(Year 2021 $)  

General Building Damage  

# of buildings sustaining minor damage 89 997 
# of buildings sustaining moderate damage 5 167 
# of buildings sustaining severe damage 1 12 
# of buildings destroyed 0 4 

Population Needs  

% of hospital beds available on day of event 147 147 
# of households displaced 0 20 
# of people seeking public shelter 0 18 

Debris  

Building debris generated (tons) 409 3,683 
Tree debris generated (tons) 3,983 13,720 

 
Value of Damages   

Total property damage $15,437,000 $87,643,000 
   

 
4.5.2 Severe Winter Storm s/Nor’easters 

In Massachusetts, coastal storms with a counterclockwise rotation, known as 
nor’easters, occur one to two times per year. Winter storms are a combination 
of hazards because they often involve wind, ice, flooding, and snowfall. The 
average annual snowfall for Bedford is 48-72 inches. 
 
Bedford DPW provides standard snow removal operations:  pre-treatment, 
sanding/salting, plowing, and clearing sidewalks. The number of new residential 
developments adds to the effort of snow removal in order to accommodate safe 
travel and, in particular, school buses and emergency response services. 
 
Another winter-related challenge is that some commercial and industrial 
property owners place snow in wetlands, impeding water flow and causing 
localized flooding. Enforcement of this practice can be difficult. 
 
As expected, a number of public safety issues can arise during snowstorms.  
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• Impassible streets are a challenge for emergency vehicles and safe travel.  

The timing of a storm can impact school dismissal, so planning is 
important to stay ahead of the bus routes. 

• Snow-covered sidewalks force people to walk in the street, which is 
already less safe due to snow, slush, puddles, and ice. 

• Large piles of snow can also block sight lines for drivers, particularly at 
intersections.  

• Not all residents are able to clear their properties, especially the elderly. 
• As snow melts, flooding and refreezing of can cause dangerous roadway 

and sidewalk conditions. 
 

4.5.3 Tornadoes /Microbursts  
Tornadoes or other high-wind events can cause extensive damage. Downed 
trees can knock out power lines and block major roadways, which hinders 
emergency response.  Microbursts can create the same problems as they 
typically occur during major thunderstorms creating a sudden, localized, 
downdraft of air that creates wind shears at low altitudes. 
 
Past high wind events that have occurred within the Town include a tornado, 
which touched down in Bedford in 1986 at the eastern end of Hanscom Airfield. 
In August 2014, a series of microbursts occurred within Suffolk, Worcester, and 
Middlesex Counties, particularly affecting Bedford. Winds during the event were 
predicted to have been between 90 and 100 miles per hour, collapsing large 
trees on overhead wires. Approximately eight (8) homes, as well as several 
vehicles and outbuildings, were damaged by falling trees. One home was also 
damaged by fire when a primary electrical line came down on the house.  Several 
roadways were closed for up to six days following this storm while trees and 
powerlines were cleared. 
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Source: Julie Loncich/WCVB-TV 

 
4.6 Non-Climate Influenced Hazards  

 
4.6.1 Earthquakes  

New England experiences an average of five earthquakes per year. According to 
the Weston Observatory at Boston College, more than 6,400 earthquakes have 
occurred in New England between 1638 to May 2013, with most originating in 
the La Malbaie fault in Quebec or from the Cape Ann fault located off the coast 
of Rockport. According to the State Hazard Mitigation Plan, only 35 of these 
earthquakes are considered significant. The region has experienced larger 
earthquakes of magnitude 6.0 in 1727 and 1755. Other notable earthquakes 
occurred here in 1638 and 1663. 
 
No earthquake epicenters have been recorded within Bedford. Although new 
construction adheres to the most recent building codes for seismic standards, 
much of the development in the Town pre-dates the latest technical 
recommendations from the National Earthquake Hazards Reduction Program. 
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Earthquakes can result in impacts beyond the obvious structural impacts. 
Buildings can suffer structural damage that is not readily apparent. Earthquakes 
can cause damage to roadways, making emergency response difficult. Water 
lines and gas lines can break, causing flooding, fires and explosions. These types 
of utility service interruptions could disrupt manufacturing processes for critical 
manufacturing facilities located within Bedford. Equipment in buildings can also 
be vulnerable. For example, a hospital may be structurally engineered to 
withstand an earthquake, but if the equipment inside the building is not properly 
secured, the operations could be severely impacted during an earthquake. 
Earthquakes can also trigger landslides. 
 
The United States Geological Survey prepared a 2014 Seismic Hazard Map of 
Massachusetts depicting Peak Ground Acceleration (PGA). The State Hazard 
Mitigation Plan explains that: 
 

“PGA measures the strength of a potential earthquake in terms of the 
peak acceleration of ground movement. The potential damages due to an 
earthquake increase as the acceleration of ground movement increases. 
 
Peak ground acceleration is expressed as a percentage of a known 
acceleration, the acceleration of gravity…Therefore, the geographic areas 
with the highest PGA have the highest potential for damages during an 
earthquake.” 

 
According to the 2014 Seismic Hazard Map, Bedford is located in a section of the 
state with a PGA of 14 to 20 with a 2% probability of exceedance in 50 years. This 
is the zone with the second highest PGA in the state. Probability of exceedance 
refers to the likelihood that an event with greater than the given estimate will 
occur during the given time period. 
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4.6.1.1 Estimated Damages from Earthquakes 

The HAZUS earthquake module allows users to define different types of 
earthquakes and to input various parameters. The module is more useful 
where there is a great deal of data available on earthquakes. In New 
England, defining the parameters of a potential earthquake is much more 
difficult because there is little historical data. The earthquake module 
does offer the user the opportunity to select a number of historical 
earthquakes that occurred in Massachusetts. For the purposes of this 
plan, two earthquakes were selected: a 1963 earthquake with a 
magnitude of 5.0 and an earthquake with a magnitude of 7.0. Updated 
building count and replacement value were used to provide an updated 
estimate for 2021 based on a percentage increase from 2010.  
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Table 15: Estimated Damage in Bedford from a Magnitude 5.0 and 7.0 Earthquake 
Magnitude Magnitude 

5.0  7.0 
Building Characteristics 
Estimated total number of buildings 
Estimated total building replacement value (Year 2021 $) 

 
5,283 

$5,095,149,000 

Building Damages  

# of buildings sustaining slight damage 26 1,405 
# of buildings sustaining moderate damage 5 614 
# of buildings sustaining extensive damage 0 130 
# of buildings completely damaged 0 24 

Debris 
Building debris generated (tons) 

 
0 57,000 

Value of Damages 
Total property damage 
 

 
$3,751,583     $372,284,776 
 

 
4.7 Critical Infrastructure in Hazard Areas  

Critical infrastructure includes those facilities that perform an important function during 
a natural disaster such as shelters and emergency operation centers. Critical 
infrastructure also includes locations that house sensitive populations, such as schools 
or nursing homes. These may include utilities, communication facilities, or 
transportation corridors. The purpose of mapping the natural hazards and critical 
facilities is to present an overview of hazards in the community and how they relate to 
critical facilities. 
 
Much of the critical infrastructure in Bedford is clustered near the center of Town in an 
upland area located away from floodplains. Other critical infrastructure sites, such as 
sewer pump stations, are located in or near floodplains. Seven facilities are located in 
the 500-year FEMA floodplain (X500), and seven facilities are located within the 100-
year floodplain (AE). Five facilities are located within locally identified areas of flooding. 
A list of those critical facilities subject to flooding is included in Table 16 below, with a 
complete list of critical facilities included in Appendix C. 
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Table 16: Critical Facilities Located within Areas Subject to Flooding in Bedford 
Name Type FEMA 

Flood Zone 
Locally Identified Flood 
Area 

Page Road Sewer Pump Station Sewer Pumping Station AE No 
Washington Street II Sewer Pump 
Station 

Sewer Pumping Station No Washington Street along 
Elm Brook 

Bonnievale Drive Sewer Pump 
Station 

Sewer Pumping Station AE Bonnievale Drive 

Carlisle Road Sewer Pump Station Sewer Pumping Station X500 No 
Ledgewood Drive Sewer Pump 
Station 

Sewer Pumping Station X500 No 

Main Sewer Pump Station Sewer Pumping Station AE The Great Road 
Shopping Center 

Meadowbrook Road Sewer Pump 
Station 

Sewer Pumping Station X500 No 

Middlesex Turnpike Sewer Pump 
Station 

Sewer Pumping Station AE No 

Norma Road Sewer Pump Station Sewer Pumping Station X500 No 
Washington Street I Sewer Pump 
Station 

Sewer Pumping Station No Washington Street along 
Elm Brook 

Winchester Drive Sewer Pump 
Station 

Sewer Pumping Station No Richard Road/Fern Way 

Shawsheen Funeral Home Funeral Home X500 No 
Wilson Mill Dam Dam AE No 
Well # 2 Municipal Well AE No 
Well # 4 Municipal Well AE No 
Well # 5 Municipal Well X500 No 
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5.0 EXISTING MITIGATION MEASURES 
 
This section provides more detail on the Town of Bedford’s existing mitigation measures for 
specific natural hazard, as well as existing mitigation measures that apply to all natural hazards. 
 
5.1 Flood -Related Mitigation  

Bedford employs a number of practices to help minimize potential flooding and impacts 
from flooding, and to maintain existing drainage infrastructure. Existing Town-wide 
mitigation measures include: 

 
a) Participation in the National Flood Insurance Program (NFIP). FEMA maintains a 

database on flood insurance policies and claims. This data is available through 
the State’s Flood Hazard Management Program administered through the 
Department of Conservation and Recreation. 

b) The Town continues to implement its National Pollution Discharge Elimination 
System (NPDES) Phase II Stormwater Program. As part of Phase 2, the DPW has 
started to record the amount of debris collected from the catch basin cleaning 
program. 

c) Good examples of new development minimizing stormwater impacts are being 
built in Town. For example, leaching basins for roof drains, rain gardens, and 
other low-impact development (LID) practices are included in the design of new 
developments.  

d) The Conservation Commission requires long-term maintenance plans for 
stormwater management systems. 

e) Street sweeping occurs two times per year.   
f) All catch basins are cleaned in the spring. High maintenance basins are cleaned 

more frequently. The DPW addresses minor flooding complaints as needed with 
installation of catch basins and connections to existing drainage systems.   
Bedford DPW repairs approximately 50 catch basins each year.  

g) The Eastern Middlesex Mosquito Control District is periodically contracted to 
maintain drainage ditches and small streams. By removing debris dams and 
blockages, waterways flow more efficiently and stagnant pools for mosquito 
habitat are eliminated.   

h) The DPW has a General Order of Conditions from the Conservation Commission 
to perform stream cleaning as needed and make localized stream improvements.  

i) Development in the Town must follow the MassDEP Stormwater Standards. The 
Town requires infiltration of roof runoff. 

j) The Wetlands Protection Bylaw regulates disturbances to lands within 100 feet 
of Land Subject to Flooding or Inundation. 
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k) The Town has flood plain regulations in place. No new buildings are allowed in 
flood plains. Smaller projects such as decks or additions may occur, but 
mitigation is required. No work is allowed in 10-year flood plain. 

l) The Zoning Bylaw establishes a Flood Plain/Wetland District. Most uses require a 
special permit and certification by a Professional Engineer that the development 
will not increase flooding during a 100-year flood, and that the applicant can 
demonstrate that the site is not subject to flooding. Other uses, such as roads, 
golf courses, and greenhouses are permitted if the Special Permit Granting 
Authority (SPGA) deems that the uses are “in harmony” with the intent of the 
district.  

m) The Town received funding to compensate for wetland and flood plain losses 
associated with the Route 3 expansion. They used this funding and CPA funds to 
purchase 16 acres of the Altmann property on Dudley Road. 

n) The Town continues to monitor opportunities for acquisition of properties to 
protect floodplain and wetlands. 

o) Bedford was one of the first towns to adopt the Community Preservation Act, 
which applies a surcharge against property taxes to create a local Community 
Preservation Fund. This fund can be used for projects in the categories of open 
space protection, historic preservation, affordable housing, and outdoor 
recreation. The Town of Bedford has renewed its commitment to the fund each 
year with the maximum 3% surcharge. 
 

5.1.1 Dams 
There are three Town-owned dams permitted by the Massachusetts Department 
of Conservation and Recreation (DCR): 
 

• Fawn Lake Dam   Low Hazard 
• Old Water Supply Dam   Significant Hazard 
• Wilson Corne Mill Dam  Significant Hazard 

 
All three dams have been reconstructed within the last 10 years and are 
inspected regularly.  As required for Significant Hazard dams, both the Old 
Reservoir Dam and Wilson Corne Mill Dam have approved Emergency Action 
Plans on file.    

 
5.2 Wind -Related Hazards  

The Town of Bedford proactively mitigates against damage due to high winds. The Town 
is serviced by Eversource, who routinely removes hazard trees which could impact their 
overhead wires. Some of the specific actions are provided below.  
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a) The DPW Grounds Operations Manager is designated as the Bedford Tree 
Warden and oversees maintenance to trees within the Town’s Right of Way 
andon public lands. The DPW also work with Eversource to keep the power lines 
free from tree limbs. 

b) The Town appropriates funds for the on-going Hazardous Tree Program to 
remove hazardous or dead trees. On average approximately 200 trees are 
removed or trimmed within the right of ways annually. This program has been 
incredibly effective at reducing power outages and it is necessary to continue 
this program. 

c) The Bedford Arbor Resources Committee was formed in 1999 to address tree 
issues in the Town. Its mission is “To enhance the quality of life in Bedford by 
protecting and preserving, developing and managing the arbor resources on 
publicly-owned lands and by encouraging preservation and development of 
resources on private lands.”  

 
5.3 Winter -Related Hazards  

The Town of Bedford currently employs a number of measures to mitigate for winter 
storm events. These are described below. 
 

a) The Town provides standard snow removal operations and does their own 
salting and sanding.  

b) Sections 46.15 and 46.16 of the Town’s General Bylaws prohibit vehicles on 
streets from interfering with snow clearing and authorizes the DPW to remove 
such vehicles. 

c) Section 46.5 of the Bylaws requires that property owners with a slanted roof 
abutting a sidewalk must install a barrier to prevent snow and ice from falling on 
the sidewalk. 

d) Section 46.10 of the Bylaws prohibit owners of land that abuts a public sidewalk 
from dumping snow on any previously cleared sidewalk, street, or way, and 
allows enforcement by the Department of Public Works. 
 

  



Municipal Vulnerability Preparedness Summary of Findings 

2021 Draft Hazard Mitigation Plan Update 

Bedford, Massachusetts 
 
 

  43 

5.4 Fire -Related Hazards  
The Fire Department has the equipment, including a new four-wheel drive vehicle, to 
access brush fires. 

 
a) Section 47.6 of the Town Bylaws requires a permit for open fires, and the Fire 

Chief can ban all open fires during hazardous conditions. Outdoor burning is 
allowed from January 15 – May 1, but a permit is required. The homeowner 
must apply directly to the Fire Department for the day the burning is requested. 

b) The Fire Department reviews all subdivision and site plans for compliance with 
site access, water supply needs, and all other applicable regulations. 

c) The Town has a task force to handle major fires if necessary, which includes a 
tanker task force available through the state fire mobilization. 

 
5.5 Geologic Ha zards  
 

5.5.1 Earthquakes  
In prior plan preparation, most municipal officials acknowledged that 
earthquakes were the hazard for which their community was least prepared. If 
an earthquake hits, the entire region would face significant challenges. 
Earthquakes often trigger fires. The water distribution system may be disrupted, 
thus posing a risk for public health and firefighting capabilities.  

 
a) Local rivers and ponds are available to be tapped for water supply if 

necessary. 
b) A tanker task force is available through state fire mobilization. FEMA has 

8- 12 tankers that can be deployed anywhere in the US within 72 hours. 
 

5.5.2 Landslides  
 
a) Town design standards in the subdivision regulations have maximum 

slope restrictions for new roads. In addition, all temporary and 
permanent slopes must be stabilized appropriately. 
 

5.6 Existing Multi -Hazard Mitigation Measures  
The Town of Bedford has several mitigation measures in place that address more than 
one hazard. The following describes these measures: 
 

Existing Town-Wide Mitigation for Multiple Hazards 
 

a) Multi-Department Review of Developments – Multiple Town 
departments, including Planning, Code Enforcement, Health, DPW, Fire, 
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Police and Conservation are asked to review subdivision and site plans 
prior to approval. This practice has proven to be very effective. 

b) Comprehensive Emergency Management Plan (CEMP) – Every community 
in Massachusetts is required to have a Comprehensive Emergency 
Management Plan. These plans address mitigation, preparedness, 
response, and recovery from a variety of natural and man-made 
emergencies. These plans contain important information regarding 
flooding, dam failures, and winter storms. Therefore, the CEMP is a 
mitigation measure that is relevant to many of the hazards discussed in 
this plan. 

c) Enforcement of the State Building Code – The Massachusetts State 
Building Code contains many detailed regulations regarding wind loads, 
earthquake resistant design, flood-proofing, and snow loads. 

d) Participation in the Battle Road Regional Emergency Management 
Planning Committee (REPC) – The Battle Road REPC serves as the Local 
Emergency Management Planning Committee (LEPC) for the following 
communities: Arlington, Bedford, Belmont, Burlington, Carlisle, and 
Lexington.  
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6.0 HAZARD MITIGATION GOALS AND OBJECTIVES  
 
The goals in the 2010 Plan were reviewed and affirmed as follows: 
 

1. Prevent and reduce the loss of life, injury, public health impacts, and property damages 
resulting from all major natural hazards. 

 
2. Identify and seek funding for measures to mitigate or eliminate each known significant 

flood hazard area. 
 
3. Integrate hazard mitigation planning as an integral factor in all relevant municipal 

departments, committees, and boards. 
 
4. Prevent and reduce the damage to public infrastructure resulting from all hazards. 
 
5. Encourage the business community, major institutions, and non-profits to work with the 

Town to develop, review, and implement the Hazard Mitigation Plan. 
 
6. Work with surrounding communities, and state, regional, and federal agencies to ensure 

regional cooperation and solutions for hazards affecting multiple communities. 
 
7. Ensure that future development meets federal, state, and local standards for preventing 

and reducing the impacts of natural hazards. 
 
8. Take maximum advantage of resources from FEMA and MEMA to educate Town staff 

and the public about hazard mitigation. 
 

In addition, the central objectives of the CRB process were added to the plan goals: 
 

9. Define the top local natural and climate-related hazards of concern. 
 

10. Identify existing and future strengths and vulnerabilities within the Town. 
 

11. Develop prioritized actions for the community. 
 

12. Identify immediate opportunities to collaboratively advance planning actions to increase 
resiliency. 
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7.0 POTENTIAL MITIGATION MEASURES  
 
The following Sections outline the mitigation process that has taken place since the 2010 
Bedford Hazard Mitigation Plan as well as the top priority actions and associated action plan 
identified during the CRB Workshops outlined in Section 2.3 herein. 

 
7.1 Mitigation Progress Since 2010  

Since completion of the last Plan, Bedford made significant progress in implementing 
additional measures to mitigate natural hazards. The following table lists the current 
status of mitigation measures identified in the 2010 Plan. 
 

Table 17: Mitigation Progress Since 2010 

Mitigation Measure 
2010 

Priority 
2010 Time 

Frame 
Current Status 

A. Culvert Upgrades at Vine Brook 
near Route 62 High Short Term  Complete 

B. Drainage Improvements at 
Railroad Avenue by Elm Brook 

High Short Term 
To Proposed to be replaced with 

Minuteman Bikeway Extension 
C. Retrofit of Emergency Operation 
Center 

High Short Term Complete; now located at 
Town Hall 

D. Elevating Transformer at the Main 
Sewer 

High Long Term No Update 

E. Tree Maintenance Program High Ongoing Ongoing 

F. Public Education on Flooding 

National 
Flood 
Insurance 
Program 
(NFIP) 

Short Term 
Ongoing as part of continued 
participation in NFIP 

G. Continuation of Open Space 
Protection and Land Acquisition 

NFIP Ongoing 
Ongoing as part of continued 
participation in NFIP 

H. Acquisition of Structures and Land 
on Bonnievale Drive 

Medium Long Term 
Structure was rebuilt with 
flow-through grates 

I. Acquisition of Structures and Land 
on Bridge Street   

Medium Long Term No Update 
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7.2 Top Priority Actions  
Following discussions as a large group at the conclusion of the December 2019 
Community Resilience Building Workshop, stakeholders identified the following actions 
as the five highest priorities to improve the Town’s resilience to climate change: 
 

1. Assess and construct redundant underground electrical system/microgrid at Town 
Campus under the control of the Town. 

2. Develop a Town Emergency Communications Plan and identify most effective 
means to reach vulnerable populations including residents with economic, 
language, and physical barriers.  

3. Continue to identify vulnerable trees and perform proactive maintenance. 
Encourage utility companies to continue tree maintenance programs to identify 
and monitor vulnerable trees along overhead power lines. 

4. Review and update Comprehensive Emergency Management Plan. 
5. Coordinate with downstream communities and other planning commissions to 

manage rivers and streams. Conduct maintenance of hazard trees along the 
banks. Develop and implement proactive Beaver Management Plan. 

 
7.3 The Action Plan  

The Action Plan outlines action items for Bedford in the tables on the following pages. 
The priorities were established through a consensus-building process that consisted of a 
workshop with various boards, districts, and departments as outlined in Section 1.3. The 
Core Team conducted a Benefit-Cost Review of the actions identified by stakeholders 
based on the principles outlined in Using Benefit-Cost Review in Mitigation Planning 
prepared by FEMA. The Core Team utilized Method A: Simple Listing Technique. 
Priorities were expressed through timeframe designations in accordance with the CRB 
process. Projects that are defined as “ongoing” are currently underway, and will be 
addressed continuously over the plan’s effective period. Costs were generally estimated 
based on Core Team knowledge of similar project prices in the following categories: 
 

• Very high (over $1 million) 
• High ($500,000 - $1 million) 
• Medium ($100,000 - $500,000) 
• Low ($50,000 - $100,000) 
• Very low (under $50,000) 
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7.3.1 Infrastructure Actions  
 

Item # 
Action Description Priority 

Level 
Hazard 
Addressed 

Fiscal Year 
Implementation  

Responsible Department 
Cost 

Funding  
Source* 

Type 

1 
Assess and construct redundant underground electrical system/microgrid through Town 
Campus under the control of the Town.  

High All 
Ongoing 
through 2025 

Facilities Dept/ Select 
Board/Utility Companies 

Very High Capital Project 

2 
Convert municipal facilities to solar power. 

High All 2024-2025 
Facilities Dept, Energy and 
Sustainability Committee/Select 
Board 

Very High Capital Project 

3 
Promote programs and policies that incentivize private use of renewable energy. 

High All Ongoing 
Planning Board /ZBA/Energy and 
Sustainability Committee 

Low Staff Policy 

4 
Continue capital plan funding for emergency generators in Town buildings, and infrastructure 
enhancements to assist with continuity of operations during an emergency.  High All Ongoing 

Facilities 
Department/Department of 
Public Works 

Medium Capital Project 

5 
Assess Town trails and other off-road paths and   harden to facilitate emergency access via a 
UTV High 

Flooding and 
Extreme 
Precipitation  

Ongoing 
Trails Committee/Department 
of Public Works Medium Capital Project 

6 

Update Town's Complete Streets Policy to incorporate climate change projections and consider 
language regarding “Green Streets”. 

High 
Flooding and 
Extreme 
Precipitation 

2021-
2023/Ongoing 

Department of Public Works 
/Planning Board/Transportation 
Advisory Committee/Select 
Board/Economic Development 

Low Staff Policy 

7 
Create a Transportation Demand Management Team. 

High All 2021-2023 
Planning Board/Select 
Board/Economic Development 

Low Staff Policy 

8 
Continue to perform maintenance and clearing of sidewalks, bike trails and roadways prior to 
and after a major storm event. 

High All Ongoing 
Department of Public Works 

Low Operations Project 

9 

Conduct regular inspections of water and sewer mains, prioritizing areas that have recurring 
severe issues. Coordinate with appropriate parties to repair leaks in gas, water, and sewer lines. 
Continue existing inflow and infiltration investigations of sewer system, incorporating 
precipitation projections where possible. Continue to ensure that sewer lines do not 
contaminate nearby active wells. 

High All   Ongoing 

Department of Public Works/ 
Utility Companies 

High Operations Project 

10 
Routinely maintain and repair Town-owned stormwater facilities, including the ongoing 
maintenance and cleaning of catch basins. 

High All Ongoing 
Department of Public Works 

Medium Operations Project 

11 Identify and reduce wellfield vulnerabilities. High Heat/Drought/Fire 2021-2023 Department of Public Works Medium All All 
12 Develop an Emergency Action Plan in case of failure of all MWRA water supply lines.  High All 2022 Department of Public Works Medium Staff Plan 

13 
Study the feasibility to augment the MWRA water connection through Burlington to improve 
water quality and isolated pressure issues. Implement recommendations.  

Medium 
 Extreme 
Precipitation 

Ongoing 
Department of Public 
Works/Select Board 

Very High Capital Project 

14 

Continue to prioritize replacement, maintenance, and repair of Town-owned bridges and 
culverts including a dry season evaluation of these areas. Identify future funding opportunities 
for repairs. 

Medium 

Flooding and 
Extreme 
Precipitation, Winter 
Storms  

Ongoing 

Department of Public Works 

 Very High 
Operations & 
Capital 

Project 

15 
Review Operations & Maintenance Plan to ensure dam maintenance. Develop an Emergency 
Action Plan in the event of inundation or dam breach. Medium 

Flooding and 
Extreme 
Precipitation  

Ongoing 
Department of Public 
Works/Conservation 
Commission 

Low Staff Plan 

16 
Evaluate and update bylaws, regulations, and zoning ordinances to increase climate change 
resiliency. Continue to promote Low-Impact Development practices. Medium All 2021-2023 

Planning 
Board/ZBA/Conservation 
Commission 

Low Staff Policy 

17 
Continue to identify vulnerable trees and perform proactive maintenance. Encourage utility 
companies to continue tree maintenance programs to identify and monitor vulnerable trees 
along overhead power lines. 

Medium All Ongoing 
Department of Public 
Works/Utility Companies Medium Operations Project 
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18 
Continue investment in local transit initiatives. 

Medium All Ongoing 
Department of Public Works 

Medium 
Operations & 
Capital 

Project 

19 
Conduct a flood risk assessment to map and inventory vulnerable areas and infrastructure. 
Identify, prioritize, and implement mitigation measures. Lower 

Flooding and 
Extreme 
Precipitation   

2024-2025/ 
Ongoing 

Department of Public 
Works/Fire Department High All All 

 
*Capital funded projects are typically over $5,000, and could potentially be funded through other sources including Community Preservation Act funds or grants. 
 

7.3.2 Societal Actions  
 

Item # Action Description Priority 
Level 

Hazard 
Addressed 

Fiscal Year 
Implementation 

Responsible Department  
Cost 

Funding Source* Type 

20 

Review and update Comprehensive Emergency Management Plan. 

High All 2021-2023 

Town Manager’s Office/Police 
Department/ Fire 
Department/Health & Human 
Services/Facilities Department 

Low Capital Plan 

21 
Coordinate with local institutions such as Middlesex Community College, the VA hospital, and 
Hanscom Air Force Base/MassPort to facilitate communications, planning, and emergency 
response. 

High All 2021-2023 
Police Department/ Fire 
Department/Town Manger’s 
Office 

Low Staff Policy 

22 
Develop a Town Emergency Communications Plan, and identify most effective means to reach 
vulnerable populations including residents with economic, language, and physical barriers.  High All 2021-2023 

Town Manager’s Office/Health 
& Human Services/Police 
Department/ Fire Department 

Low Staff Plan 

23 
Identify vulnerable households and assess their level of risk and emergency preparedness. 
Identify ways in which the Town can support these vulnerable populations. 

High  2022 
Health & Human Services/Fire 
Department 

Medium Staff  All 

24 
Continue to develop and support existing outreach programs to ensure residents are aware of 
resources available in the event of an emergency.  

High All 2022 
Select Board/Health & Human 
Services 

Medium Operations Project 

25 
Create an ADA-compliant website to act as a repository for local hazard mitigation information 
including various protocols, evacuation areas, in case of emergency guidelines, climate change 
information, and how to manage “at home hazards”. 

Medium All 2022 
Town Manager’s Office/IT/Fire 
Department Low Staff Project 

26 
Evaluate how to improve reporting, communication, and management of non-emergency 
issues.   

Medium All Ongoing 
Town Manager’s Office 

Low Staff Plan 

 
*Capital funded projects are typically over $5,000, and could potentially be funded through other sources including Community Preservation Act funds or grants. 
 

7.3.3 Environmental Actions  
 

Item # Action Description Priority 
Level 

Hazard 
Addressed 

Fiscal Year 
Implementation 

Responsible Department  
Cost 

Funding Source* Type 

27 
Develop invasive species management program and educational programs to promote 
hearty, non-invasive, drought-tolerant, and diverse species. Update Bylaws accordingly. 

High All 2023 
Conservation 
Commission/Planning Board 

Low All All 

28 
Review and develop additional flood zone and stormwater regulations. 

High 
Flooding and 
Extreme 
Precipitation 

2022 
Conservation 
Commission/Department of 
Public Works 

Low Staff Policy 

29 

Develop and adopt an Integrated Vector-borne Disease Program to manage pests, including 
mosquitos, ticks and their vectors (e.g. deer). 

High 

Flooding and 
Extreme 
Precipitation, 
Heat/Drought/Fire 

2022 

Conservation 
Commission/Board of Health  

Medium All All 
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30 
Acquire funding for additional public outreach and education for tick/mosquito control. 
Establish mosquito repellent stations in public locations. 

High All 2021-2023 
Board of Health  

Low Capital Project 

31 

Identify, assess, and acquire land for flood management projects and additional 
conservation land. 

High 

Flooding and 
Extreme 
Precipitation, High 
Winds and Extreme 
Storms 

Ongoing 

Conservation 
Commission/Department of 
Public Works/Land Acquisition 
Committee/Trails 
Committee/Select Board 

Very High Capital Project 

32 

Coordinate with downstream communities and other planning commissions to manage 
rivers and streams. Conduct maintenance of hazard trees along the banks. Develop and 
implement proactive Beaver Management Plan.  

High 

Flooding, Winter 
Storms, High Winds, 
and Extreme 
Precipitation 

Ongoing 

Department of Public 
Works/Conservation 
Commission  

Medium Operations Plan & Project 

33 
Update bylaws and regulations to incorporate future climate projections into project design. 
Develop green infrastructure requirements to promote the use of rain barrels, rain gardens, 
tree trenches, tree re-planting, etc. Develop landscape irrigation regulations. 

High All 2022 
Department of Public 
Works/Planning Board Low Staff Policy 

34 

Continue coordination with conservation land managers and apply for funding for materials 
to maintain Town-owned conservation areas. 

Medium All Ongoing 

Conservation 
Commission/Department of 
Public Works/Trails 
Committee 

Low Capital Project 

35 
Encourage municipal buildings to install green infrastructure. 

Medium 
Flooding and 
Extreme 
Precipitation 

Ongoing 
Department of Public Works/ 
Facilities Department   Very High Capital Project 

36 

Dredge areas of major flooding to increase flood storage. 

Medium 

Flooding and 
Extreme 
Precipitation, High 
Winds and Extreme 
Storms 

2024-2025 

Department of Public 
Works/Eastern Middlesex 
Mosquito Control District High Capital Project 

37 
Evaluate opportunities for wetland restoration projects with a flood control element. 

Medium All Ongoing 
Conservation 
Commission/Planning Board 

Low Capital Project 

38 

Update the existing Wetlands By-law. 

Lower 

Flooding and 
Extreme 
Precipitation, 
Heat/Drought/Fire 

2022 

Conservation Commission 

Low Staff Policy 

39 
Update Open Space and Recreation Plan. 

Lower All 2023 
Conservation 
Commission/Recreation 
Department 

Low Staff Plan 

40 

Provide educational outreach to homeowners located in floodplains to increase resiliency to 
flooding. 

Lower 

Flooding and 
Extreme 
Precipitation, High 
Winds and Severe 
Storms 

2022 

Conservation Commission  

Low Staff Project 

 
*Capital funded projects are typically over $5,000, and could potentially be funded through other sources including Community Preservation Act funds or grants.   
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8.0 PLAN ADOPTION AND MAINTENANCE  
 
8.1 Plan Adoption  

In accordance with the Disaster Mitigation Act of 2000, a local HMP is required by the 
Federal Emergency Management Agency (FEMA) for municipalities to receive funding 
for non-emergency disaster assistance. Local HMPs are reviewed by the Massachusetts 
Emergency Management Agency (MEMA) followed by FEMA for approval, then adopted 
by local officials. Updates to local HMPs are required every 5 years  
 
The Bedford Hazard Mitigation Plan will be adopted by the Select Board upon receipt of 
an Approval Pending Adoption notice from FEMA; see Appendix F for a draft Certificate 
of Adoption. 
 

8.2 Plan Maintenance and Implementation Schedule  
The MVP Core team will continue to meet on an as-needed basis to function as the 
Hazard Mitigation Implementation Team, with one Town department or official 
designated as the coordinator. Additional members could be added to the Hazard 
Mitigation Implementation Team from businesses, non-profits, and institutions. 
 
Annual Survey on Progress – The coordinator of the Hazard Mitigation Implementation 
Team will conduct an annual meeting to review progress on mitigation action items and 
identify any new hazards or updated extents of hazards. This will be coordinated with 
the annual update required by Bedford’s designation as an MVP-certified community.  
 
This information will be used to prepare a report or addendum to the local Hazard 
Mitigation Plan. The Hazard Mitigation Implementation Team will have primary 
responsibility for tracking progress and updating the plan. 
 
Develop a Year Four Update – During the fourth year after initial plan adoption, the 
coordinator of the Hazard Mitigation Implementation Team will convene the team to 
begin to prepare for an update of the plan, which will be required by the end of year five 
in order to maintain approved plan status with FEMA. The team will use the information 
from the year four biannual review to identify the needs and priorities for the plan 
update. At this point, the Hazard Mitigation Implementation Team may decide to 
undertake the update themselves, contract with Beals + Thomas to update the plan, or 
to hire another consultant. 
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Prepare and Adopt an Updated Local Hazard Mitigation Plan – However the Hazard 
Mitigation Implementation Team decides to update the plan, the group will need to 
review the current FEMA Hazard Mitigation Plan Guidelines for any changes. The update 
of the Bedford Hazard Mitigation Plan will be forwarded to MEMA and DCR for review 
and to FEMA for approval. 

 
8.3 Integration of the Plans with other Planning Initiatives  

Upon approval of the Bedford Hazard Mitigation Plan by FEMA, the Hazard Mitigation 
Implementation Team will provide all interested parties and implementing departments 
with a copy of the plan and will initiate a discussion regarding how the plan can be 
integrated into each department’s ongoing work. At a minimum, the plan will be 
reviewed and discussed with: 
 

• Fire/Emergency Management 
• Police 
• Public Works/Engineering 
• Planning  
• Conservation 
• Recreation 
• Health 
• Code Enforcement 
• Facilities  

 
Other groups the local team may coordinate with include large institutions (hospitals, 
colleges), chambers of commerce, land conservation organizations, and watershed 
groups. The plan will also be posted on the community’s website with the caveat that 
the local team coordinator will review the plan for sensitive information that would be 
inappropriate for public posting (such as critical facilities). The posting of the plan on a 
website will include a mechanism for citizen feedback, such as an e-mail address to send 
comments. 
 
In addition, the plan will be made available for review by state agencies such as MEMA, 
DCR, and DOT, and regional agencies such as the MWRA. 
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9.0 RESOURCES 
 
American Community Survey Demographic and Housing, United States Census Bureau, 2019. 
 
Boston College Weston Observatory, 1638 - May 2013 Earthquake Catalog. 
 
Federal Emergency Management Agency. Flood Insurance Rate Map, Town of Bedford, 

Massachusetts, Middlesex County. July 7, 2014. 
 
FEMA. Flood Insurance Study, Town of Bedford, Massachusetts, Middlesex County. July 7, 2014. 
 
FEMA, Local Mitigation Planning Handbook, March 2013. 
 
FEMA, Multi-hazard Loss Estimation Methodology, Hazus®–MH 2.1 Technical Manual. 
 
FEMA, Using Benefit Cost Review in Mitigation Planning, State and Local Mitigation Planning 

How-To Guide Number Five, May 2007. 
 
Massachusetts Department of Conservation and Recreation, Community Information System, 

FEMA Repetitive Loss Properties, 2020. 
 
Massachusetts Bureau of Geographic Information (MassGIS), 2019-2021. 
 
Massachusetts Emergency Management Agency and the Massachusetts Department of 

Conservation and Recreation, Massachusetts State Hazard Mitigation Plan, 2007.  
 
Massachusetts Executive Office of Environmental Affairs, Buildout Analysis for Bedford, MA. 

2000, prepared by the Metropolitan Area Planning Council. 
 
Massachusetts Executive Office of Environmental Affairs, Sudbury-Assabet-Concord River 

Watershed Action Plan, June 30, 2005, prepared by Ambient Engineering and the 
SuAsCo Community Watershed Council. 

 
Massachusetts Executive Office of Energy and Environmental Affairs (EEA) and MEMA, 

Massachusetts Drought Management Plan, May 2013 
 
Massachusetts EEA and MEMA, Massachusetts Drought Management Plan, September 2019 
 
Massachusetts EEA, Massachusetts Climate Change Projections, December 2017 
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Massachusetts EEA, Massachusetts State Hazard Mitigation and Climate Adaptation Plan, 
September 2018 

 
Massachusetts Geological Survey, University of Massachusetts Amherst Slope Stability Map of 

Massachusetts, 2013 
 
Minuteman Advisory Group on Interlocal Coordination, Climate Change and Resiliency Plan, 

2017, prepared by Metropolitan Area Planning Council 
 
National Institute of Building Sciences. Natural Hazard Mitigation Saves: 2019 Report.  
 
National Centers for Environmental Information. Historical Hurricane Tracks, accessed March 

2021 
 
Town of Bedford, Massachusetts. 2020 Annual Town Report. 2020. 
 
Town of Bedford, Massachusetts, Charter, amended through 2015. 
 
Town of Bedford, Massachusetts, General Bylaws, amended through 2018. 
 
Town of Bedford, Massachusetts. Community Preservation Program and Plan. Spring 2006. 

Prepared by the Town of Bedford Community Preservation Committee. 
 
Town of Bedford, Massachusetts. Comprehensive Emergency Management Plan, 2017. 
 
Town of Bedford, Massachusetts Comprehensive Plan, 2013 
 
Town of Bedford, Massachusetts. Final Town-Wide Drainage Study. March 2000. Prepared by 

Camp Dresser and McKee, Inc. 
 
Town of Bedford, Massachusetts, Open Space and Recreation Plan Update 2004-2008. 
 
Town of Bedford, Massachusetts, Pedestrian and Bicycle Plan, December 2015 
 
Town of Bedford, Massachusetts, Personal Communication with Local Multiple Hazard 

Community Planning Team, 2007 - 2021 
 
Town of Bedford, Massachusetts. Website: www.town.bedford.ma.us. Accessed December 

2019 – April 2021. 
 
Town of Bedford Tree Policy 
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Town of Bedford, Massachusetts Stormwater Management Plan, June 2019, prepared by Tighe 

& Bond. 
 
Town of Bedford, Massachusetts. Zoning Bylaws. Amended through 2007.  
 
Town of Bedford, Massachusetts Board of Health. Code of Health Regulations. Amended 

through 2006. 
 
Town of Bedford, Massachusetts Planning Board. Comprehensive Plan. June 2002. Prepared by 

Kenneth M. Kreutziger, FAICP, and Hastings-Murphy Associates. 
 
Town of Bedford, Massachusetts Planning Board. Rules and Regulations Governing the 

Subdivision of Land. Amended through September 1990. 
 
Town of Bedford, Massachusetts Planning Department. Community Development Plan. June 

2004. Prepared by the Metropolitan Area Planning Council. 
 
United States Census Bureau. United States Census. 2010. 
 
United States Environmental Protection Agency. NPDES Phase II Small MS4 General Permit 

Annual Report. Reporting Period April 2006 - March 2007. Prepared by the Town of 
Bedford Department of Public Works. 

 
United States Geological Survey. 2014 Seismic Hazard Map- Massachusetts 
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